Acute HIV infection (AHI) is often marked by nonspecific and vague complaints, which make detection difficult. An 18-year-old man presented with one week history of subjective fevers with chills, nonproductive cough and generalized body aches. He was found to have rhabdomyolysis due to AHI. This report adds the most thoroughly investigated case of AHI-associated rhabdomyolysis to date, having ruled out erlichia, legionella, parainfluenza, adenovirus, enterovirus, metapneumovirus, RSV and DILS.
INTRODUCTION
Acute HIV infection (AHI) represents the 2 to 8 week period between initial viral exposure and HIV antibody seroconversion [1] . Detection of AHI remains a significant dilemma and is often marked by a nonspecific influenza-like syndrome with malaise, myalgia, arthralgia, fever, pharyngitis and lymphadenopathy. Given the vague nature of this clinical presentation, AHI is a diagnosis that is often overlooked and missed. However, sometimes there is a unique presentation of AHI. We report the case of a young patient with primary HIV infection who presented with acute rhabdomyolysis.
CASE REPORT
An 18-year-old homosexual homeless male with no significant past medical history presented to the emergency department in the spring with a one week history of subjective fevers with chills, nonproductive cough and generalized body aches. He also reported a mild sore throat and dark urine for the previous few days. He denied nausea, vomiting, diarrhea, or any recent unexpected weight loss.
He reported multiple recent sick contacts and had not received a flu vaccination. The patient denied any significant physical activity preceding his symptoms, although he had been kicked in the hip approximately a week prior to presentation by an unknown assailant. While the patient admitted to intermittent marijuana use, he denied intravenous drug use and alcohol use. He had not recently traveled out of the country. Initially, on presentation, he reported that his last sexual encounter was 6 months before presentation and he reported that there was use of a condom. He reported one incidence of unprotected intercourse a year before presentation. During the patient's hospital admission, he admitted to three recent sexual partners with one partner within the month before presentation.
Vital signs on presentation were blood pressure 108/62, pulse 75, temperature 37˚C, respiratory rate of 19 breaths/minute and oxygen saturation of 99% on room air. Physical examination revealed a well developed African American male in no acute distress. He did not have scleral icterus, cervical lymphadenopathy, organomegaly, or any significant rash. Marked tenderness to palpation was appreciated over the medial shins bilaterally. There was no tenderness to palpation or ecchymosis around the right hip where he reported being kicked.
Laboratory In subsequent laboratory evaluation, a combined assay for the HIV-1/HIV-2 Ab and p24 antigen test was reactive. Confirmatory Western blot for both HIV-1 and HIV-2 antibodies were negative, leading us to conclude that the patient was in acute seroconversion. HIV viral load was >10,000,000 copies. Serologies for hepatitis A, B, and C; Epstein-Barr virus (EBV); and ehrlichia were negative. Positive immunoglobulin G antibodies were found for cytomegalovirus (CMV) but with a negative viral load. Urine legionella antigen was negative. Respiratory virus panel by polymerase chain reaction was negative for influenza A (H1 and H3) and B, parainfluenza 1 (1, 2, and 3), metapneumovirus, rhinovirus/ enterovirus, adenovirus, and respiratory synctial virus (RSV) A and B. Blood and urine cultures were negative. This report adds the most thoroughly investigated case of AHI-associated rhabdomyolysis to date, having ruled out erlichia, legionella, parainfluenza, adenovirus, enterovirus, metapneumovirus, RSV and DILS.
Aggressive hydration was initiated with bicarbonate given the patient's significantly elevated CPK which remained persistently elevated >300,000 through his second hospital day despite aggressive intravenous fluid resuscitation. For the first few days after admission, he complained of weakness, leading to marked difficulty ambulating, which promptly resolved. On the fourth hospital day, a muscle biopsy was obtained to evaluate for diffuse lymphocytic infiltrative syndrome (DILS). The biopsy did not reveal any significant pathology. That same day he was also started on highly active anti-retroviral therapy (HAART) with a combination pill of emtricitabine, tenofovir, and efavirenz. His neutropenia, thrombocytopenia, and acute kidney injury resolved and he was discharged on hospital day 10 with marked improvement in his CPK to less than 10,000. Unfortunately, the patient was lost to follow-up despite multiple attempts to establish care for him, in both the primary care and infectious disease clinics, following this hospital discharge.
DISCUSSION
From a public health perspective, there continues to be growing evidence that improved identification of AHI is essential to the management of HIV. Fiebig et al., described six stages of AHI indicating a 10 day span between the ability to detect HIV RNA before enzyme immunoassays (EIAs) are able to detect HIV antibodies [2] . This 10 day period is split by the ability to detect the p24 antigen, whereas Western blot testing lags behind the EIA test by 1 week to 1 month. Fourth generation EIAs, such as the one used with this patient, enhance sensitivity for AHI detection by combined antigen-antibody testing as a screen for the p24 antigen and HIV antibodies [1] .
Multiple prior studies have shown evidence that AHI represents a time period with increased risk for sexual transmission of the virus. Pilcher et al., found a correlation between HIV concentration in blood and semen [3] . More importantly, there appeared to be a clear peak in viral load within the first 2 months of acute infection in comparison to the viral load during the year following initial exposure. In conjunction, Wawer et al., retrospectively illustrated the highest rates of HIV transmission amongst 235 Ugandan couples in the early stage of HIV infection [4] . Powers et al., developed a mathematical model describing HIV transmission in Lilongwe, Malawi [5] . Based upon clinic data over an 18 year period, 38% of heterosexual HIV transmission was attributable to individuals with early infection.
Yet, opportunities for screening for AHI are missed in the outpatient and inpatient settings [6, 7] . The nonspecific influenza-like syndrome of AHI is easily overlooked. A detailed social history is paramount, but as illustrated in our case report, patients are often not forthcoming with certain risk factors such as unsafe sexual practice during initial discussions with healthcare teams.
Rhabdomyolysis is a syndrome marked by skeletal muscle damage leading to the release of intracellular products into the bloodstream. Muscle cell lysis leads to the release of myoglobin, CPK as well as intracellular electrolytes. Thus, the laboratory findings of rhabdomyolysis are often marked by electrolyte disarray with hyperkalemia, hyperphosphatemia and an associated hypocalcemia due to calcium phosphate deposition in the peripheral tissue.
The primary causes for rhabdomyolysis include trauma, significant physical exertion, sustained hypoxia, electrolyte disarray, drugs/toxins as well as certain infections [8] . A review by Singh and Scheld in 1996 reviewed the published case reports of rhabdomyolysis attributed to viral and bacterial infection [9] . Fifty-nine cases of viral-associated rhabdomyolysis were found, with influenza (25 cases), HIV (8 cases) and Coxsackie virus (8 cases) representing the most common causes. The remaining cases were caused by EBV, CMV, echovirus, adenovirus, herpes simplex, parainfluenza and varicella-zoster virus [9] .
Rhabdomyolysis has more commonly been associated with HIV infection beyond the period of acute serocon-version. Neves et al., described rhabdomyolysis in a patient with chronic HIV, while Younger et al. described a patient with recurrent myoglobinuria due to polymyositis [10, 11] . Multiple cases of rhabdomyolysis were noted in two separate case series by Chariot et al. and Joshi/Liu [12, 13] . The true etiology underlying each patient's presentation was complicated, however, by an array of factors such as concomitant use of alcohol and illicit drugs, bacterial infection and alternative iatrogenic sources. In addition, zidovudine, an integral medication to HIV therapy for many individuals, is one of the multiple medications associated with drug-induced rhabdomyolysis [14] .
Twelve total published cases of rhabdomyolysis have been associated with acute seroconversion of HIV and briefly summarized in Table 1 [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . All of these cases documented acute HIV seroconversion and ruled out most of the other potential contributing factors including sources of infection (blood/urine cultures), electrolyte disarray, illicit drug use, history of alcohol use and serologies for influenza, CMV, EBV, Hepatitis A/B/C, and toxoplasmosis.
Acute kidney injury (AKI) is a commonly associated complication of rhabdomyolysis. The pathophysiology is attributed to a combination of vasoconstriction, direct tubular injury and obstruction instigated by an elevated serum myoglobin that is excreted into the urine [28] . Much of the nephrotoxic effects of myoglobin occur with acidic urine output, which leads to myoglobin crystallization and free radical formation. In a study by Melli et al., a retrospective review of patient charts at one hospital from 1993 to 2001 revealed 475 patients with rhabdomyolysis [14] . Of these patients, 218 (46%) were found to suffer from AKI. The review by Singh and Scheld revealed that 11 of the 25 patients (44%) with influenza-associated rhabdomyolysis were associated with AKI [9] . In comparison, the compilation of patients presenting with rhabdomyolysis in the setting of AHI also follows a similar pattern with 6 of the 12 patients listed above with known serum creatinine values exhibiting AKI upon presentation.
CONCLUSION
AHI continues to represent a diagnostic dilemma in the medical field. In 2006, the Centers for Disease Control and Prevention released guidelines advocating for routine screening of all patients aged 13 -64 years of age regardless of risk factors [29] . There continues to be significant debate over the optimal way of enhancing the detection of AHI [30] [31] [32] . Regardless, recognition of the unique presentations of AHI remains useful in the acute Preceding trauma to the hip one week prior to presentation, but no subsequent hematoma or limitation to range of motion care setting. Our patient presented to the Emergency Department with fever, myalgia and was found to have a serum CPK higher than any prior patient with AHI-associated rhabdomyolysis.
